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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fluorescent lamp with a low power 
consumption and a long life, for example, the fluorescent lamp which is used as a 



backlight for a liquid crystal display or the like. 

SOLUTION: The electrode for the fluorescent lamp is made of a metal layer (B) 
formed on a metal layer (B) by a thermal spray method, and at least a part of 
particle of rare earth element and hexaboride is exposed on the surface of the 
metal layer (B) as required. It is preferable that the hexaboride of the above rare 
earth element is lanthanum hexaboride, and the metal layer (B) has lanthanum 
hexaboride dispersed in nickel or a high melting point metal, and the metal layer 
(A) is nickel. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

It is the electrode for fluorescent lamps which consists of a metal layer (A) and a 

metal layer (B) by which thermal spraying was carried out, 

The electrode for fluorescent lamps characterized by the thermal spray material 

being exposed to said the whole surface or a part of metal layer (B) of an 

electrode surface. 

[Claim 2] 

In the electrode for fluorescent lamps according to claim 1, 
Said thermal spray material, 

Pure metals, such as a tungsten (W), molybdenum (Mo), niobium (Nb), a 
tantalum (Ta), and nickel (nickel), 

Or said pure metal, oxidation magnesium (MgO), mixture with oxidation 
ITTORYUMU (Y203), 

Or mixture of said pure metal, and tungsten carbide (WC) and molybdenum 
carbide (MoC), 

Or mixture of said pure metal and 6 borides of rare earth elements, 

The electrode for fluorescent lamps which comes out and is characterized by a 

certain thing. 

[Claim 3] 

In the electrode for fluorescent lamps according to claim 1, 



Said metal layer (B) 

Pure metals, such as a tungsten (W), molybdenum (Mo), niobium (Nb), a 
tantalum (Ta), and nickel (nickel), 

Or said pure metal, oxidation magnesium (MgO), mixture with oxidation 
ITTORYUMU (Y203), 

Or mixture of said pure metal, and tungsten carbide (WC) and molybdenum 
carbide (MoC), 

Or mixture of said pure metal and 6 borides of rare earth elements, 
since - the electrode for fluorescent lamps characterized by becoming. 
[Claim 4] 

It is a lamp electrode for fluorescence claim 1 - given in 3 any 1 terms, 
The electrode for fluorescent lamps characterized by a metal layer (A) being 
nickel, a nickel alloy, or the alloy of an iron system. 
[Claim 5] 

It is a lamp electrode for fluorescence claim 1 - given in 4 any 1 terms, 

The electrode for fluorescent lamps characterized by an electrode configuration 

being a hollow mold. 

[Claim 6] 

The fluorescent lamp characterized by coming to use the electrode for 
fluorescent lamps indicated by claim 1 - 5 any 1 terms. 
[Claim 7] 

The liquid crystal display characterized by using a fluorescent lamp according to 
claim 6 as a back light. 
[Claim 8] 

Pure metals, such as a tungsten (W), molybdenum (Mo), niobium (Nb), a 
tantalum (Ta), and nickel (nickel), 

Or said pure metal, oxidation magnesium (MgO), mixture with oxidation 
ITTORYUMU (Y203), 

Or mixture of said pure metal, and tungsten carbide (WC) and molybdenum 
carbide (MoC), 



Or mixture of said pure metal and 6 borides of rare earth elements, 
The manufacture approach of the electrode material for fluorescent lamps 
characterized by carrying out thermal spraying on a metal layer (A), and carrying 
out plastic working of a metal layer (A) and the metal layer (B) by which thermal 
spraying was carried out after that. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the fluorescent lamp and liquid crystal display using the 
electrode which is used for the back light for liquid crystal displays etc. and which 
is applied to a fluorescent lamp, its manufacture approach, and this. 
[0002] 

[Description of the Prior Art] 

A cold cathode fluorescent lamp is used for various applications from the former, 
and application to the back light for liquid crystal displays is briskly considered by 
recently. Since the equipment device of a liquid crystal display is mainly dc- 



battery actuation, about the cold cathode fluorescent lamp used for the back light 
for liquid crystal displays, want of low-power-izing is strong. In order to realize the 
low power, it is important to reduce the voltage drop of the electrode which is not 
contributed to luminescence. Moreover, since a liquid crystal device began to be 
used for TV in recent years, a cold cathode fluorescent lamp longer lasting than 
before is desired. Mo and Nb metal which are a refractory metal by which a 
spatter cannot be easily carried out to reinforcement are used for some 
electrodes. 
[0003] 

When using a refractory metal as an electrode material for reinforcement, 
machining is difficult and a plate also has the fault that it is expensive and lifting 
of a price is not avoided. However, it is reported that sputtering of the electrode 
under lamp burning is controlled and the amount of consumption of the mercury 
within a lamp decreases by using refractory metal material, such as Mo, Ta, and 
Nb, (nonpatent literature 1). In Mo and Ta electrode, the amount of consumption 
of mercury becomes less than the conventional nickel electrode about 40%, and 
it is expected that the part lamp life will be prolonged. 
[0004] 

Then, in order to reduce the electrode dissipation of a cold cathode fluorescent 
lamp and to attain efficient-izing and low-power-ization, it is effective to apply the 
emitter ingredient with which a work function contains the element of one to three 
low groups compared with a metal as an electrode. Moreover, if an electrode is 
made into the structure equipped with the cylindrical shape-like section, electron 
emission is easy to be performed from the electrode inside by the effectiveness 
by configurations, such as the hollow cathode effectiveness, and it can reduce a 
self-bias, and is effective in low-power-izing. 
[0005] 

Having applied such an emitter ingredient to the hollow mold cathode electrode 
by the DIP method or the spatter method, and having applied to the fluorescent 
lamp is known, the cold cathode fluorescent lamp which prepared this emitter 



layer and which applied the so-called hollow mold electrode can carry out 40V 
grade reduction of the electrode drop electrical potential difference rather than 
that of the conventional cylindrical metal electrode, and it is reported that that 
part low-power-ization can be attained (for example, the patent reference 1, 2 
reference). 
[0006] 

[Nonpatent literature 1] 

The Japanese Illuminating Engineering Institute of Japan Vol.87, No.1 2003 

Technical trend of a 15-page liquid crystal display cold cathode fluorescent lamp 

[Patent reference 1] 

JP,10-144255,A 

[Patent reference 2] 

JP,2000-11866,A (the 3rd page) 

[0007] 

[Problem(s) to be Solved by the Invention] 

however, the result which the invention-in-this-application person examined - a 
hollow mold electrode inner surface - thickness homogeneity - and it was not 
easy to form an emitter layer in the location which asks for bond strength firmly, 
and it was difficult to put in practical use at the reason of it becoming impossible 
to attain a longevity life, if the formation approach is not suitable, and a price 
becoming high even if it can form well. 
[0008] 

As an approach of forming an emitter layer like a 6 boronizing lanthanum (LaB6) 
in the metal electrode by which plastic working was carried out, although the dip 
method is known, since the homogeneity of spreading is scarce and this 
approach has weak bond strength, it is easy to break away in a fluorescent lamp 
production process, and there are omission of the emitter layer by the ion 
bombardment under burning, and a problem cannot still be solved. 
[0009] 

Moreover, it becomes [ in order to thicken an emitter layer, it is necessary to 



carry out a long duration spatter, and ] an expensive rank as a result and is not 
practical although the emitter layer stabilized by applying a spatter is obtained. 
[0010] 

This invention is made in order to solve the trouble of such a conventional 
technique, and it is a thing. The electrode with which the emitter matter which 
generates a refractory metal layer to an electrode internal surface with a thermal- 
spraying technique, and has the low matter of work functions, such as a 
magnesia (MgO) of an oxide or a 6 boronizing lanthanum (LaB6), if needed is 
distributing firmly in a thermal-spraying metal layer, and has a longevity life, It 
aims at offering the fluorescent lamp eventually used for the back light a long 
lasting low power fluorescent lamp, for example, for liquid crystal displays, etc. by 
the low price by offering the manufacture approach. 
[0011] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the electrode for 
fluorescent lamps of this invention consisted of a metal layer (A) and a metal 
layer (B) of a refractory metal layer, and distributed the low work function matter 
particle of an oxide or 6 borides of rare earth elements in the metal layer (B) if 
needed, and some [ at least ] particle front faces of said low work function matter 
particle have exposed it to a metal layer (B) front face. Even if it carries out 
plastic working of the sheet metal (metal layer (A)) which is a raw material with 
the ingredient (metal layer (B)) by which thermal spraying was carried out since 
the part is exposed to a front face though it can produce cheaply easily, the oxide 
which is moreover an electron emitting material, or 6 borides of rare earth 
elements are uniformly distributed by the metal and the above-mentioned 
structure is more firmly fixed by thermal spraying and plastic working (the rolling- 
out method), an electron emitting material is not omitted from a metal layer (B). 
Consequently, since the electron emission under the low condition of a work 
function is secured substantially in an electrode surface, a low power and a long 
lasting fluorescent lamp can be offered cheaply. 



[0012] 

Furthermore, as for the electrode for fluorescent lamps of this invention, it is 
desirable that metal layers (B) are nickel or the molybdenum of a refractory metal, 
niobium, a tantalum, and a tungsten. Since there are few occluded gases, there 
is little generation of gas and a spatter cannot be easily carried out, especially 
the refractory metal fits the electrode material of a fluorescent lamp. 
[0013] 

Moreover, the electrode for fluorescent lamps of this invention has a 6 boronizing 
lanthanum (LaB6) and a desirable 6 boronizing cerium (CeB6) also in 6 borides 
of rare earth elements as emitter matter of the low work function which a metal 
layer (B) is made to distribute. It is comparatively for moreover a work function 
being also easy to come to hand on industry low. On the other hand, in the case 
of an oxide, a magnesia (MgO), oxidation ITTORYUMU (Y203), a lanthanum 
trioxide (La 203), etc. are desirable. Depending on the ingredient of a metal layer 
(B), the tungsten carbide (WC) and molybdenum carbide (MoC) are also good. 
[0014] 

Moreover, as for a metal layer (A), it is [ the electrode for fluorescent lamps of 
this invention ] desirable that they are nickel or a nickel alloy. About a metal layer 
(A), since it is necessary to maintain the mechanical configuration as an 
electrode while holding the metal layer (B) which carried out thermal spraying, 
what fulfills the physical properties desired as an electrode material of the 
fluorescent lamp mentioned above is good. Moreover, if it is a metal layer (B) and 
this construction material, the adhesion of a metal layer (A) and a metal layer (B) 
will become good. 
[0015] 

Moreover, as for the electrode for fluorescent lamps of this invention, it is 
desirable that they are a hollow mold or a similar configuration. If it is made the 
structure equipped with the cylindrical shape-like section to which an opposite 
medial surface carries out opening of the electrode, electron emission will be 
easy to be performed from the electrode inside by the effectiveness by 



configurations, such as the hollow cathode effectiveness, a self-bias can be 

reduced, and-izing can be carried out [ low power ]. 

[0016] 

Moreover, this invention is the manufacture approach of the electrode for 
fluorescent lamps characterized by carrying out thermal spraying of the refractory 
metal layer (B), forming it on the metal layer (A) of sheet metal, rolling this out, 
and making the sheet metal into an electrode configuration by plastic working 
after that. 
[0017] 

A metal layer (B) is generated by carrying out thermal spraying of those emitter 
matter simultaneously with independent thermal spraying equipment or the same 
independent thermal spraying equipment as an approach of distributing the oxide 
or 6 boride particle of the low work function matter if needed. However, in this 
invention, since the thickness of a metal layer (B) is as thin as about 40 
micrometers at the maximum, there is little amount of the refractory metal used, 
and the price of the whole electrode does not become so high. 
[0018] 

This invention is a fluorescent lamp characterized by coming to use the 
aforementioned electrode, and is characterized by being the liquid crystal display 
for TV characterized by using the fluorescent lamp for the back lights for the 
liquid crystal displays for TV, or its fluorescent lamp as a back light as the 
desirable embodiment. By using said electrode of this invention, a fluorescent 
lamp and a liquid crystal display can realize a low price, a low power, and a 
longevity life. 
[0019] 

[Embodiment of the Invention] 

It is the electrode for fluorescent lamps which has a structural feature for the 
electrode of this invention having consisted of a metal layer (B) which the particle 
of the oxide which is the metal layer (A), refractory metal layer (B), or low work 
function matter of sheet metal which is a raw material, or 6 borides of rare earth 



elements is distributing, and said metal layer (B) having exposed it to the internal 

surface of a hollow mold electrode. 

[0020] 

Even if it carries out plastic working of the sheet metal which is the raw material 
after that since the part is exposed to a front face though this can be easily 
produced using technique, such as a spraying process, the rolling-out method, 
etc. which are explained below, and the oxide which is moreover an electron 
emitting material, or 6 borides of rare earth elements are firmly fixed with a metal, 
a metal layer (B) does not fall out from an electron emitting material. 
Consequently, since the electron emission in the low condition of a work function 
is substantially secured in an electrode surface, there is the description that a 
long lasting fluorescent lamp can be cheaply offered with a low power. 
[0021] 

If based on an artificer's examination result, the thickness of a metal layer (B) has 
20 to desirable about 40 micrometers. Moreover, the good result was obtained by 
carrying out thermal spraying of the thermal-spraying material whose mean 
particle diameter is 20-30 micrometers to a base material metal layer (A) by the 
plasma metal spray method at homogeneity. What is necessary is for an 
optimum value to have the thickness of thermal-spraying material, the thickness 
of a base material, etc. with the application of the electrode made into the object, 
production quantity, etc., and just to decide these experientially. 
[0022] 

It is desired that the mercury and the reaction in a lamp cannot carry out the 
basic physical properties which the electrode of a fluorescent lamp is expected 
easily, for Ar of filler gas and the sputtering yield of Ne gas to be small, for a work 
function to be low, and for electric resistance to be small. Therefore, as for the 
ingredient of a metal layer (B), nickel, molybdenum, niobium, the tantalum, or the 
tungsten is suitable. 
[0023] 

While holding a metal layer (B) about a metal layer (A), a role of an electrode is 



attained, it is required for machinability to be good and to be cheap, and the alloy 
of a nickel metal or an iron system is [ what fulfills the physical properties as 
electrode material of the fluorescent lamp stated for the preceding clause desired 
is good, and ] suitable. 
[0024] 

According to the manufacture approach of the electrode of this invention, in order 
to form a thermal-spraying metal layer (B) in a metal layer (A), thermal spraying 
of the emitter material of the low work function matter made into a metal powder 
simple substance or metal powder, and the object is carried out being 
simultaneous or one by one, plastic working of a metal layer (A) and the thermal- 
spraying metal layer (B) is carried out by approaches, such as rolling, by the 
given thickness, and a metallic thin plate is formed. Furthermore, the electrode of 
this invention can be obtained by carrying out plastic working of the plate to an 
electrode configuration. By carrying out plastic working, there is also a merit that 
the adhesion of a metal layer (A) and a thermal-spraying metal layer (B) 
improves. 
[0025] 

The electrode which can offer a long lasting fluorescent lamp cheaply by high 

brightness as mentioned above can be offered. 

[0026] 

In this invention, the metal layer (B) containing the low work function matter is 
formed on a metal layer (A) by thermal spraying. The percentage of the low work 
function matter is 20% from several % in a weight ratio, and the optimal mixing 
rate changes with the combination of an ingredient. It can ask for the optimal 
mixed ratio from an experiment. 
[0027] 

Moreover, this invention is a fluorescent lamp characterized by coming to use the 
aforementioned electrode, and is a fluorescent lamp for the desirable back lights 
for liquid crystal displays. The fluorescent lamp which becomes this invention is 
explained to the drawing 1 list with drawing 2 . 



[0028] 

The electrode 4 (henceforth hollow mold cathode) which carried out thermal 
spraying of the metal layer (B) is confined in the both ends of the glass tube 1 
with which the fluorescent substance 2 is applied to the inner surface by the 
fluorescent lamp of this invention, and this thermal-spraying metal layer 3 has 
emitter material if needed as shown in drawing 1 . Moreover, lead-in wire 5 is 
welded to the base section of the electrode component which consists of a metal 
layer (A) of a cup configuration, the electrode 4 is formed in it, and lead-in wire 5 
is stopped by the glass tube 1 through the glass bead 6. 
[0029] 

The thickness of the thermal-spraying metal layer (B) 3 exposed to the inner 
surface of the hollow type cathode 4 is about about 10 to 40 micrometers, and 
about 5.0mm of die length is [ the outer diameter of cathode ] common at 1 .7mm. 
The bore of a glass tube 1 is 2.0mm, and Ar gas 10%-Ne gas 90% mixed gas is 
gas pressure 10KPa in 50mm and a glass tube 1, and inter-electrode distance 
has enclosed (Mercury Hg) 500microg. 
[0030] 

Drawing 2 is the enlarged drawing of the electrode member part used for said 
fluorescent lamp. There is a metal layer 3 by which thermal spraying was carried 
out in the inner surface of the hollow mold cathode made from nickel, and the 
small emitter material of a work function is distributing if needed. 
[0031] 

Since thermal spraying of the refractory metals W, Mo, Ta, and Nb is carried out 
to the hollow-cathode inner surface as the fluorescent lamp of this invention was 
mentioned above, there are few cathode sputterings under lamp burning, and the 
part lamp life becomes long. Furthermore, since the particle of the low oxide of a 
work function or 6 borides of rare earth elements is mixed if needed, discharge 
takes place by the low battery, consequently there are few voltage drops in an 
electrode, therefore they can attain a low power. Since it has the description of 
being long lasting, it is suitable as a TV liquid crystal display characterized by 



using the fluorescent lamp used for the back light for liquid crystal displays etc., 

for example, or its fluorescent lamp as a back light. 

[0032] 

[Example] 

(An example and example of a comparison) 
[0033] 

The outline of the typical flow chart of the electrode formation by this invention is 

shown in drawing 3 . 

[0034] 

By STEP1 , 80 micrometers of molybdenum metal layers are formed for example, 
in the nickel material of the board thickness of metal (layer A) 0.2mmt by thermal 
spraying. A 6 boronizing lanthanum is simultaneously attached by thermal 
spraying by the thickness of about 10 micrometers if needed. The metal plate 
which carried out thermal spraying by STEP2 is annealed at suitable temperature. 
Although experimentally decided on temperature and time amount, by 
experience of this invention person, mechanical distortion and impure gas were 
able to be removed in 800 degrees C and about 10 minutes. By STEP3, the 
sheet metal in which about 0.29mm board thickness carried out thermal spraying 
after annealing is made into the plate of 0. 1 3mm of board thickness. By STEP4, 
plastic working is carried out to an electrode configuration as shown in drawing 2 , 
and an electrode is completed (STEP5). 
[0035] 

drawing 4 - said -- a flow chart -- being shown -- having had - a process - 
having completed - a metal - a layer - (-- A --) -- seven -- a metal -- a layer - (-- 
B --) -- eight -- from -- becoming - a thermal spray material - an electrode - a 
raw material -- a plate -- being shown . The thickness of the metal layer (A) 7 is 
100 micrometers, and the metal layer (B) 8 is set to about 30 micrometers. The 
emitter material 9 (for example, 6 boronizing lanthanum particle) of an electron 
emitting material is exposed to the front face of the metal layer (B) 8 about 5%. 
[0036] 



Using said electrode material, conventionally, based on the well-known technique, 
the fluorescent lamp illustrated by drawing 1 was produced and it considered as 
the example of this invention. Moreover, as a result of also producing the 
fluorescent lamp (a nickel electrode is used) which does not use the electrode 
member of this invention as an example of a comparison and comparing a lamp 
life, it was confirmed that the life becomes long 1 .3 times. 
[0037] 

Moreover, comparison measurement of the electrode drop electrical potential 
difference important as a property of expressing the effectiveness of a 
fluorescent lamp was carried out with the conventional nickel electrode. In 
addition, the electrode drop electrical potential difference changed the overall 
length of a fluorescent lamp, impressed direct current voltage to the fluorescent 
lamp, and measured and asked for lamp voltage. Consequently, conventionally, 
to a well-known fluorescent lamp being 120V, 100V-90V, and about 20% of the 
voltage drop in the fluorescent lamp of this invention were small, and the low 
power was attained. It is clear that this invention article is excellent. 
[0038] 

In addition, this invention is not limited to the above-mentioned example, and can 
take various deformation within limits which do not deviate from the meaning of 
invention. For example, the thickness of the bore of a glass tube, die length, 
inter-electrode distance, the appearance of cathode, die length, and an emitter 
layer etc. can be chosen suitably. 
[0039] 

[Effect of the Invention] 

Since the electrode material of this invention makes the small ingredient of a 
work function contain that the metal which constitutes an electrode material is a 
refractory metal ingredient, and if needed, carries out easy [ of the electron 
emission ] and moreover has the long lasting description, it can be applied to the 
fluorescent lamp for various applications, and is dramatically useful on industry. 
[0040] 



the manufacture approach of the electrode of this invention - said characteristic 
electrode material - easy - repeatability - since it can obtain highly and a low 
price is realizable, it is dramatically useful on industry. 
[0041] 

Since said characteristic electrode material is used for the fluorescent lamp of 
this invention, it has the description with little power consumption that there are 
[ therefore ] few voltage drops in the polar zone, moreover it can use it for an 
application with fluorescent lamps various since it is long lasting used for the 
back light for liquid crystal displays etc., and is dramatically useful on industry. 
[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the fluorescent lamp concerning this 
invention. 

[Drawing 2] It is structural drawing of the electrode concerning this invention. 
[Drawing 3] It is an example of the main flow chart drawings at the time of 
producing the electrode material of this invention. 

[Drawing 4] It is the perspective view showing the raw material plate of the 
thermal spray material electrode of this invention. 
[Description of Notations] 

1 A glass tube, 2 A fluorescent substance, 3 A thermal-spraying metal layer 
(metal layer which contains emitter material if needed (B)), 4 An electrode 
(hollow mold cathode), 5 Lead-in wire, 6 A glass bead, 7 An electrode 
component (metal layer (A)), 8 An electrode component (metal layer (B)), 9 
emitter material. 
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thermal spray material electrode of this invention. 
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mm 1 ~s u-f ^ 1 JitfaK^^s^^yrfflms^ffl^T^s,! t fc^t-r & 

A, 

^y/Xfy (W) , =tVff> (Mo ) , -^-7' (Nb) , 9>9)\s (Ta) s -v7~ 

;K N i ) ^^M#S. 

&5v^±mriE*fi^Mfciifhv^>'jL'>^ (Mgo) , shim ./ nujla (Y203) t 

feSv^ifrfElifiAMfc^y^xf-y^-^^ b (wc) „ t'j/f^-^^ (MoC 

) fc<7)iiim 

£#«JI (A) o±to§MU ^tmMM (A) iUt/MSftj^MJi (B) 

jDi-rs z b mmb-fimity yrmwmm^mkbm* 
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[0 0 0 1 ] 

[wmm-ttmrnm] 

[0 0 02] 

■y?yA Y^ommmL\zm^Kx\^h . m^^^^A^mmmm^z^-y^ 

Ttzmixte. immmtsit^mm^m^. ^mrmmts^mm-hfMzimmzw 
^i%v^mm<vnM%T$:i&m^z>c\t$wmx-fcz> a ttz. ^rvmizmssm^tf 
mbtimmitzMz^ wkz. ^ h^maco^mmm.ytyyrtimtiix^. ^mtmuz 
j±, x^y^^hm^mm^Mx^iMo^Nb^m^mmco^zmbtix^^. 

[0 0 03] 

xm^^fmn^hf£^buox^ffiht. l^u mo, Ta, NhmvyMLtOM 

[0004] 

mt ix&mt,zbtKxftmmmtf^\ 1 3«^7aE^trxs -y ^-tm^sus 

Sd^fiO^KtiS^atiO, mWI*^«^It^ff^^<. HUMBERT* 1 

ffiMt- # , i&rmnMz^mx-fc h . 

[0 0 0 5] 

^L^yyy^zmmLx^hmmhKxm. z^^-y^-mm^nz. 

j; o t, 4 o vismfiMT-§ , zmmmmMtitmm-mtfx^ iz\t tfm&ztix 

[0 0 06] 
[##fMU] 

B^mm^^ Vol. 87, No. 1 2003 1 5 HMIrTV XTVA ^ ffi® 

[ftiran] 

#H§¥1 0-144 2 5 5-t^fH 
[^I^ffi2] 

#12000-1 1 866-^Hx 
[0 0 07] 

[^HMi^Lidfc^ilffi] 

^ L TP/rat" l>»^ xS-7^-M^M-rS*tt^T'^<. ffM*j£ 

<%-otz ^thm^mx-mmittimmxh-ofz. 

[0 0 08] 

mmwx^tifz'kmvM^Mityyfy ( l a b 6 ) ^id^^^^-m^mm-h 
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[0 0 09] 
[0 0 10] 

*%m\±^ i a ^*Kffi^1li^^«^S/itot;^§tLt cot* 0 . fgftfSffit; J: 

^liAift^y^y ( L a B 6 ) ^f±*r«^ffii«&*-r^xs -y 
^«M^t;W^SLTUTJI^^1r-ri.€Si: . ^S}i:ff££»r§ Z. bX\ 

[0011] 

[ISM^ft?^i>^ft«#s] 

O^WI (B) ^WGtTAWl (B) ^^t{i:ffi^^l>^ii#±^7U 

ix^icr>x\ mm^mm (&ms (a> ) srisstsft/stm (b) > 

[0 0 12] 

S£>fc, *^0^^7>-rffltt©i, AMI (B) ^-^^fcl.^JiSit^W^^ 

iiKiK^* 1 ^ < ^'x^j&^^r < , xn-yfii tm\ wm%.? yr^mmmzm 

[0 0 13] 

ttz, ^wmemvyrmmmt. (b) \,zftWL^&\m±mmw^-v / ?~ 
mmttx, ^±w^*^rmtm^xi>tmit7>?> ( l a b 6 ) , trnit^)^ 
m. ( c e b 6 ) mit u\ i±mmmhi&< La>iJt&&Mj£±A#bw^ftT*s 

o WHmc0ti ) ^lZ-?7'^T (MgO) , WiM >y HJjlA (Y203 ) , Itft^ 

y^y (La203) ^#W£U\ £«i (b) <mmzk^x\±9v7^vi]-^ 

A Y (WC) ^EiJ^f^-^^ K (MoC) i>&V\ 
[00 14] 

Sfc, *%BJ^^7>-TfflmS!i, ^MM (A) (i^.y^*sv^i--y^;l^A^* 

s^t^^u^. (a) \z^xm, mmuz&mm (b> ^fia^ifcfctt 
asns^tt^iUfe-rt^^v^ ttz, &mm (bj fcisiwm^wf, (a) 

fc&MM <B) Og#tt^il<^| )o 
[0 0 15] 

. mmmfommtfmntmmBimzmitzmmz-f&t. *v-%v-m$km 

[0 0 16] 

SPMAMJI (B) (A) OiitofifLTJFMU ^ti 
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[0 0 17] 

tizx-oz^mm (b) ^^BSct-i> 0 u>u (b) m±t 

[0 0 18] 

Will frlBomS^fflv^T5:S;t^^St-n.®^>'Tt ; * l 9. *<9*JifcU>H 
[0 0 19] 

wjomsa, iw-r&s^D^a/i (a) hftii^aji (b) &s^t±ffift*Bii 
lift* s s v ^#±ira^wi»*i?- # t r i * h mm ( b ) t 

[0 0 20] 

*W (B) 3^^ffla«Srtt^tJBfflM-4ii:*»SrV^ £tf>teli. HffiUffl^ 
[0 0 2 1 ] 

?m%commmzm-Jim, &mm (b) ojj£{42 o^m**^ o^mfs^wsL 

V\ ^m=?-Wfi2 0-3 0^mO»fr£ . T7X-7?§I^T-S«#«if (A) 

zmmcomm, ^mmM.^b'izmmmnftfo'o, z\iz^mwimz^ti^^\ 

[0 0 22] 

z^zyimttiz. ^cDtzMz&mm (b) ^wmi-^/k t'j/fy, 

[0 0 23] 

a«i (a) tov^Ti±, (b) ^fiatrsfcfcit. wit L-c<oaai£3Sj£-r 

[0 0 24] 

^meMmemmiimzxmi. itmm (a) cmmi (b> ^Mtscn # 
(»mmu (a) bimmmm (b) srm^w§i-cffl^)*at«j:Oi! 

>3i<9*KMI£c: I. . iittJox-fSclttJ; 1 ?. #*J1 (A) k&gf&M (B 

[0 0 2 5] 
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[0 0 26] 

^wmz&uxn, immmmwm$:^-t&&mm (b) ztm-c&Mm (a) so±t 

[0 0 27] 
[0 0 28] 

<m^mz. &mm (b) ^^wL^m«4 axr. ^n-snshtm^ ) 

■yTff^^MM (A) *^^smSafiic«^EHg|5^#All5^Mf§tiTffM§tiT 
[0 0 29] 

^n-MltS4 0rtffl^EK§il^f§I^M/i ( B ) 3<Z>J£S«ftl 0H4 0//.mgI 
T&O, mmcommi. 7mm"C£§fci5. 0mmi|IlSj&«-Hftft*rC*4. #7Xfli7) 
F*lS(i2. OmmX\ Wm$m\± 5 0 mm, #5**1 F*)fc(4A r #X 1 0%-Ne# 
*9 0 %^1^'X^'*J± 1 OKPaT, ifc*«(Hg) 5 0 Ojug£&ALT^£ 

[0 0 30] 
[0 0 3 1 ] 

^mcom^tyyyu, .BGutso, ^-mmiHm^mm^mw, mo, Ta, n 
x\ mum^f Axrv^m^y^yA hmzmbtimKyyrhKii^crmx 

yYTZ^'v 7 ? 4 hbLxm^tzc\tmmt^-h TVl B B B f >r xry -f fc LXiTMX 

[0 0 32] 
[^MJ] 

[0 0 33] 

[0 0 34] 

STEP IT, AWil (A) 0. 2mmtWEff«Wi.tf— "y^/Wt, t'J/fyil 
M£ ?§lfC8 0 ju mffM^-S . timzfo t , M^IH^ y^^lO// mgS<7)W§ 
Ti§MT'"3(tl> . STEP 2 Uc#M$[£3M&?£ST-T--/W-|> . fSSfc B§ 
^(iHltWt^>S3& 1 , *^Bj^og^T1i:8 0 0°a lOi^tT, WSAWIt 
#X£JX9iK^fc^m*£o STEP 3T\ T--;l^ft0. 2 9mm^«JJcMfL 
fcSSEfc, SEffO. 13mm«:tS„ STEP4f , M2 tz&t i d%9ffiffitiz 
HffilPlU (STEP 5) . 

[0 0 3 5] 

H4ty MIEyo-^^-bT"S§tl^T|iT'^)j£L^. (A) 7fc#MJf (B) 
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B) 8iitt3 0jumK2r£. ^SM (B) 8 OSHfctt^ M^fT^x $ v (ffl 

^{f^wt^ y 9 vm- ) am 5 %mmm& lt v ^ . 

[0 0 36] 
[0 0 37] 

JtSJSgLfc. %£m»TmJBiM7yT«£j|£^$-tf\ ttSEWEfcii^yrt 
EPiDLT7yTmJ±^iISL*ft^ 0 #*&&^b£5yT#l 2 0VT"&6 

Ot^fLT, 3fs^B^^5y7°t:t>{tS«ffiBT«l 0 0V-9 0Vtft2 0%M^ 
< , tit: . ^BJ.Pp^ffiilT I ^ h j&iHBa-Cft £ . 

[0 0 38] 

[0 0 39] 
[0040] 

*56IB^)lWE^I!Ji*ffi(i. lylS#itfel.«ffi»4^^t^ Um®M<%htttfX% 
[0 04 1 ] 

[@ffio^#^0B] 

[Hi ] ^jM§^5y7V»0T*&, 

[02] *^0Jfe«§m«oS}iHT-fe 5 . 

[03 ] *mxnwmtm&fmt mcomy^~^~hmco-mxs>t. 
[04 ] *mi<ommmnm<Qmm.&vrt®&wcJb&. 

H ( B ) ) , 4 m« (*o-Sil«) , 5 6 #5*h*-X, 7 mSfilEJc 

« (&mm (a) ) , 8 mssfiScW <b> ) . 9xs v ^-tr. 
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(72) w3k 

tfiSMM iHBr^^K 25-33 mg&m&tv- mmft 
mmmm mix *mb 

tfiSMt iHBT^iB 25-33 tt^amM^ v- mmn 

F^-A(##) 5C015 AA05 BB02 BB03 CC07 CC08 CC09 CC18 CC19 EE07 



